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Design and Build a  
Trail Worth Traveling To! 
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Trends in Home Buyer Preferences 

Excerpt from American Lives, Inc. 
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181,000,000/300,000,000 
Americans use Trails 
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  Thus,  

  It is a 

Crime to 

Build 

Boring 

trail!  
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Design and Build a  
Trail Worth Traveling To! 

How might a community 
Capture more of the these 
people? 
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• Make it Easy (Grade) 

• Move them Physically (Stimulation) 

• Move them Emotionally (Stimulation) 

• Help them feel Relatively Safe 

• Make it Last  (Water Management) 

 

How do we design and build a trail worth 
Traveling to? Make it a Delightful 
Experience. 
5 Points  
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• Make it Easy (Grade) 

• Move them Physically (Stimulation) 

• Move them Emotionally (Stimulation) 

• Help them feel Relatively Safe 

• Make it Last  (Water Management) 

 

5  Elements 
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Delight verses Drudgery 
• 4% Undulating and Meandering 

Connector Trail, Auburn, CA 

• 15% Straight Trail, 

 Stevens Trail, Auburn, CA 

• Make it Easy (Grade) 



Delight verses Drudgery in Trail Design      2009 Trailscape, Inc.    I   Proprietary & Confidential       Page 10  

Drudgery 
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1st 1/3 mile 17% Grade,  

300 Vertical Feet 

Delight 

1st mile 4% grade, 125 Vertical feet 
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Users 

Experience 
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User-Experience for Hiking   

The Ascent 
Average Grade Hiking Description 

User 

Experience 

0-3% Up May not be enough to provide fitness 

demand at full  walking speed 

    

4-8% Up Enough grade to get heart going still 

comfortable for the  aged. 

7- 10% Up Easier to get heart rate up at a walking 

speed 

10- 15% Up Heavy demand 

15-20% Up Hard hiking, not likely talking 

Sweet 

spot 
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User-Experience for Hiking   

The Descent 
Average Grade Hiking Description 

User 

Experience 

0-3% Down Fairly restful 

4-8% Down Boosted walking,some breaking or foot 

slap 

7- 10% Down Heavier  pounding 

10- 15% Down Pounding due to braking 

15-20% Down Small step pounding 

Sweet 

spot 
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User-Experience for Running   

The Ascent 
Average Grade Hiking Description 

User 

Experience 

0-3% Up Full speed, light load, able to 

run full distance speed 

4-8% Up Starts to feel some demand 

but can be ascended at 3/4 

speed 

7- 10% Up Significant slowing toward 

10% 

10- 15% Up Approaches running at a 

walking pace 

15-20% Up Walking is just as fast 

Sweet 

spot 
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User-Experience for Running   

The Descent 

Average Grade Hiking Description 
User 

Experience 

0-3% Down At 3%, a runner can let em roll 

without pounding, turns feel rolly 

4-8% Down At 5-6%, sustained, some 

braking with every step 

7- 10% Down Pounding with every step full 

stride 

10- 15% Down Shorter Step Pounding 

15-20% Down Small Step Pounding 

Sweet 

spot 
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User-Experience for Biking   

The Ascent 

Average Grade Bicycle Description 
User 

Experience 

0-3% Up Fast efficient climbing, Delight 

4-8% Up Middle chain ring climbing, 

Maybe 

Light Work 

7- 10% Up shifting to small chain ring, 

a boring grind 

Hard Work 

10- 15% Up Small chain ring,  slow 

climbing, maybe walking, 

even 12% 

Strain 

15-20% Up Small chain ring, Granny 

gear. Walking the bike may 

be necessary 

Oppressive 

Sweet 

spot 
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User-Experience for Bicycling  

 The Descent 
Average Grade Bicycle Description 

User 

Experience 

0-3% Down Pedaling downhill, without 

braking, good fitness high, 

delight, can coast, able to use full 

traction for turning not braking. 

Yipee 

4-8% Down Enough grade to coast, some 

pedaling, exciting and fast 

Exciting 

7- 10% Down Really fun but using up elevation 

quickly, intermittent braking 

Pay Attention 

10- 15% Down Consistent braking, difficult to turn 

and brake 

Hands Hurt 

15-20% Down Heavy continual braking. Can feel 

like going over bars 

Uncomfortable 

Sweet 

spot 
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Good Example: FHDLT Auburn CA 

• Average 1.5% 

grade,  

 low to high 

• 9 miles 
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• Make it Easy (Grade) 

• Move them Physically (Stimulation) 

• Move them Emotionally (Stimulation) 

• Help them feel Relatively Safe 

• Make it Last  (Water Management) 

 

5  Elements 



Delight verses Drudgery in Trail Design      2009 Trailscape, Inc.    I   Proprietary & Confidential       Page 21  

• Make it Easy (Grade) 

• Move them Physically (Stimulation) 

• Move them Emotionally (Stimulation) 

• Help them feel Relatively Safe 

• Make it Last  (Water Management) 

 Undulation and Meander 
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• Moderate Average  

 Trail Grade 4% 

 

• Aggressive Short  

 Grades Up To 22% +6% 
-4% 

-10% 

Undulation and Meander 

• Keep experience visually changing- Interesting 

• Physically constantly changing, optimizing fitness 

• Roller coast coaster fun  
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Optimal Climb Grade (My Opinion) 

•  Below 5% average Grade, up to 15% specific grade. 

-15% 

+10% 

-5% 
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Minimum / Maximum  

Design 

• Make it Easy (Grade) 

• Move them Physically (Stimulation) 

• Move them Emotionally (Stimulation) 

• Help them feel Relatively Safe 

• Make it Last  (Water Management) 
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Jamaica 

Auburn Ca 
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Jamaica Undulation Video 

• httwww.youtube.com/watch?v=zxerS-

RZO8s&context=C4b77017ADvjVQa1PpcFOB

BhSfhemq96D4Gru-3hQ6TNfgULeqAUUp://= 

http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU=
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU
http://www.youtube.com/watch?v=zxerS-RZO8s&context=C4b77017ADvjVQa1PpcFOBBhSfhemq96D4Gru-3hQ6TNfgULeqAUU=
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Minimum/Maximum Design 

• What it is? 
– Average Tread Grade  

• Pushing the grade down as much is reasonable 

– Short Grades  

• Pushing the grade as high as reasonable
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Challenges to the  

“Minimum/ Maximum Design.” 
• Average Trail Grade 4% 

– While designing to minimize average grade,  

           the legs of a switchback can be very close 

+8% 

-4% 
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Challenges to the  

“Minimum/ Maximum Design.” 
• Balancing efficiency with healthy undulation and meander.  



Delight verses Drudgery in Trail Design      2009 Trailscape, Inc.    I   Proprietary & Confidential       Page 31  

Challenges to the  

“Minimum/ Maximum Design.”  

 
• Longer to get to a 

summit.  

 

• Balance with available 

resources.  $ 

 

• Value to cost is high, 

so it is worth pushing 

for more resources -10% 

-5% 
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• Bicyclists 

• Runners 

• Equestrians 

• Hikers 
 In every group except hikers, greater physical 

demand can be attained by going slightly 

faster.

User Groups that the Minimum/Maximum 

Design Serves 
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In Slope Turns 

• Jamaican Turns 1.15 
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Banked Turns 

• Steepness of Turn 

• Diameter of Turn 

• Shape 

• Drainage  
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Inslope Turns 

• Steepness of Turn 

• Diameter of Turn 

• Shape 

• Drainage  

Climb Up To Turn 

Flat Out Of Turn 
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Inslope Turns 

• Steepness of Turn 

• Diameter of Turn 

• Shape 

• Drainage   
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5 Elements 

• Make it Easy (Grade) 

• Move them Physically (Stimulation) 

• Move them Emotionally (Stimulation) 

• Help them feel Relatively Safe 

• Make it Last  (Water Management) 
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• Make it Easy (Grade) 

• Move them Physically (Stimulation) 

• Move them Emotionally (Stimulation) 

• Help them feel Relatively Safe 

• Make it Last  (Water Management) 

 • Guide them to special places 

• Views, Meditation spots, Benches 

• Guide their eyes: as the trail meanders it 

guides the user’s eyes 
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• Make it Easy (Grade) 

• Move them Physically (Stimulation) 

• Move them Emotionally (Stimulation) 

• Help them feel Relatively Safe 

• Make it Last  (Water Management) 

 

5  Elements 
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Safety 

• Route Trails away from Danger 

• Allow for long sight lines appropriate for users 

• Clear out fall zones 



Delight verses Drudgery in Trail Design      2009 Trailscape, Inc.    I   Proprietary & Confidential       Page 42  

• Make it Easy (Grade) 

• Move them Physically (Stimulation) 

• Move them Emotionally (Stimulation) 

• Help them feel Relatively Safe 

• Make it Last  (Water Management) 

 

5  Elements 
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Make it Last  (Water Management) 

 
What allowed the water to damage the trail? 

Original Grade 
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Considerations 

• Walk the area to see when erosion occurs 

 “In This soils and climate looks like water can 

flow for 25’ at 12 % before the erosions starts 

at 6% 45 feet” 

• Water flows straight unless forced  to change 

• When water slow down is drops silt. 

 

Make it Last  (Water Management) 
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Primary Solutions: 

• Keep the overall 

grade low 

• Undulate and 

Meander the trail to 

force water off. 

Make it Last  (Water Management) 
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Conclusion 

• Make it Easy 

• Move them Physically 

• Move them Emotionally 

• Help them feel Relatively Safe 

• Make it Last 

 

Build a Trail  
Worth Traveling To! 
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  Build a Trail Worth Traveling To! 

• Make it Easy 

• Move them Physically 

• Move them Emotionally 

• Help them feel Relatively Safe 

• Make it Last 

 

Conclusion 
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Handout.  

Assignment  

Lay out a trail at 5% 

 

How long shall you draw before crossing a topo line? 

At 5%? 
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Assignment 

• Questions? 

1.Where are the high points? 

2.Wow much elevation gain is there? 

3. How long does the trail have to be to get to the 

top at 5%? 

4.How far should you go before crossing a topo 

line at 5% 

5. Draw an interesting trail from the existing trail 

to the summit 
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